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In which: 

M denotes a hydrogen atom or a motil qr wrmenium ton, 

R1 ord R2 denote « hydrogen atom, a hetogen atom, an 
alkyi group having 1 up to 4 caitson atoms, an alkoxy group having 
f up to 4 ctftxjn atoms, a nitra gioup or toQettMr denote a 
methyfeo« cfloxy group and 

R3 and PU denote hydrogen atom, a halogen ttorn, sn a/kyt 
grotfp hevlnc t up to 4 caftx)n Rtom? or togfltt^er denoia a 
cycto^exyt group, on* etnmt of ibogroupa end R4 denoting a 
hydrogen atom. 

A orocaaa tar Ifio prepsratton of those dkwaohoiohonn snee 
from a sudeOtutad 1 *phonyl* t ,3-dlhydroxypf opof ve by reociing 
thif product wrm phosphoryl dXKide. the reookjiion of the dlox« 
af^v^phorinante In optlcei fsorry^n by (^cilng wfth an opticaify 
artvw amtho corrpQund and the fespivi«on of recemems of a 
pluraRty of amino compounds, auch ea hydroKyph^nyfgfydne and 
Ohenyteianine. in opticalty active ^lomera by reacting with said 
dtoxaphosphorinanea are deacribod. 
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DloxaphoaphorlnanM, their preparation and uaa for rqaolTlng optioally 
actlyq coapounda 

This inyention relates to noTel dloxaphosphorinanes , the prepara- 
tion of theae coapounda i and their uae for reaolTlni^ raoevatea of 
optically active aaln^oospounda Into the individual optical lacaers« 
Several optlcall/ aotlve acids are known vhloh can be uaed aa 

5 reaolYlng agenta for racetnatea of optically active anlno-eoHpounda , 
Including aalno-aclds. Optically actlTa aaino-ooMpounds are uaiid on 
the one aide for separating apeclflc racematea of optically active 
adds and on the other aide aa an Intemadlata for the preparation of 
pharaaceutlcala, Inter alia. Szaaplea of the latter .aae are phenyl^ly- 

10 Qlne, parahydroxypbenylglyolney 2-a«lnobutanoI-l and 2«aalno*l->phenyl-> 
lr3*procAnedlol. 

Optically active aclda are expenelve generallyi an additional 
factor Is that they have to be prepared by a conplex proceas. 
Moreover, these optically active resolving agents are not alwaya proof 

15 against raceslzatlon in an acidic and/or alkaline nedlua and they are 
often difficult to recorer after uae. Alao they are generally only 
suitable for aeparatlng a snll ounber of raoemtea of optically 
aotlve amlno-conpounda* For this reason attenpta are continually being 
made to find optically active aclda without the above dlaadTantagea« 

20 The compounds acoordlng to the Invention are dloxaphoaphorlnanes 

having the general fomula I 




Z 



30 In which: 

- M denotes a hydrogen acofl or a aeUl or aanonlua ion, 

- R1 and Ra denote a hydrogen atom, a halogen atofli, an alkyl group 
having 1 up to a carbon atoae, an alkoxy group having 1 up to 4 oar 
bon ato«s, a nltro group or together denote a methylene dioxy group 
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10 



and 

- R3 and R** danotd a hydrogen atom, a halogen atoa, an allcyl group 
hATlo^ 1 up bo 4 carbon atoM or together denote a oyolobexyl /sroup, 
one at most of the groups R3 and RU denoting a hydrogen atoa. 

TMflS ooapouoda are eiaple and cheap to prepare, are eaelly 
reaolTed Into optical isomers, are rery resistant to racemi»tlon in 
an alkslina and aoidio nediun and are alao assy to reco7er. 

Tbe oovpounds aooordlii^ to the inrention also bare the adTantage 
of being aTailahle in both the ♦ and the - fona. Tbis is in aontmat 
to the optioally aotire compounds darlTed froia natural produota, of 
iihioh generally only one of the iaomers is arailable. 

Partiotaarly auitable are the abcre oospounds in whioht 

- R1 and H2 denote a hydrogen or ohlorioe atoa, a methyl, ethyl t 
methoxy, ethoxy or nitro group or together denote a 3,*-methylene 

^3 diozy group and 

- R3 and M denote a hydrogen atom^ a ehlorinm atom, a methyl group or 
together denote a oyolohexyl group. 

Szaaiples of suitable compounds are giYen in Table !• 

The racemlo dioxaphoapborinanea aooording to the inrention can be 
prepared by reaoting a raoemio diolr hsTing the general formula IZ 



20 



25 



30 



33 



in «lah RI up to R* th« san* Maaings M ia formla I, with 
phoaphorn ehlorlda and hydrol7«lnf tha rawltiag proAiot In aa alka- 
lln« mdlua. 

Ttw dlola according to fonwla II ar« largalr knoim ooapounda 
whlah can toa obtalnad In knoim nannar. In oaaaa whara R3 and R« in 
forwila n danota an allcyi group, wieh *a •athyl and athyl, a alxad 
•Idol aondanaatioo, for axampla, oan ba uaad by raaotlng 1 *iui^«»t 
of an aroiMtlo aldahyda with tw oqulTalanta of a dlalteyl «oatald«fcyda 
In th« pr«a.no« of 1 •qulvalant of potaaBlija hydroxida in alooholic _ 
madlum. TMa' first raaults In an aldol whioh ia raduo«d to a 1,3-diol 
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by t)i9 9X0999 of dlalkyl acfitAld<ihyiii« This reaotion is d«sorlb<id 
Intur alia: In US ?ntmnt 3 092 639 « In oases In vtiloh R3 and reapM* 
tlT«Iy denote a hydro^^n and a halo^on atom, the i,3-dlol8 oan ea9ily 
bf» prepared by reacting K-chloro»uc<3lnlG acid imlde, or bromine with 

5 S-phenyl-allyl aloohol. Theae prooeaaea are deaorlbed in Dolby L^J,^ 
Wllkana C, Frey T.G* Journal Org. Ghein, 21 (^966), tt10 and Bret- 
Schneider ICarpitschlca N, Monatach. Chen. 3^4 (1953) 10*13. 

The optioal iaomera of the dloxaphoaphorinanea aeoordins to the 
invention can be aeparated from the correaponding moeaate vith optl- 

10 oally active atBino-conpounda such as (-)-ephadrine9 (•«')-2-aaino«1- 
phenyl- 1,3 propanediol, {-)-2-Mino-1-butanoi and (-)-p«ra-hydroxy- 
phenylglyolne, 

For the said conpounda Table I indicates the optically activa 
aalnes that can be used to separate the relerant optically aotlve 

^5 dioxaphosphorlnanes from one another inter alia* 

The optically active isomers of tho dioxaphosphorlnanee acoording 
to the invention can be used for separating the optically active tso* 
Bars of various ami no- compounds used inter alia as an intermediate for 
the preparation of pharmac^utloal products. Although it is not 

20 possible to separate the optical isomers of any amloo-compound ifith 
Just a single dioxaphospborlnane according to the Inveotiom, 
dioxaphosphorimnea are fairly universally uaable* 

For examplef using 1 f3r2-dioxaphosphorinane, 5|5-dijiethyl«4*>(2'<« 
methoxyphenyl)«2<*hydroxy-2-oxide (compound 3 in Table I) it la 

25 possible to separate the optically active leomers of phenylalanine » 
3-(aBnno*lminomethyl)-/^ -mercaptobutyrlo acid, parahydrozyphenyl* 
glycine, 1-phenyl-2-paramethoxyphenyl'-ethylamlne and II-l1-(^*-m«tho«y- 
pheny 1 ) -isopropyl] -N«ethyl«amine • 

The 1»3,2*dioxaphoaphorlnane, 5|5*dlmethyl«4o(2'-chlorophenyl)-2« 

30 hydroxy«2-oxlde (compound 9 in Table I) is suitable not only for 

resolving the above five amino-compounds into their optical isomers » 
but also for resolving 1 ,2,3f **-tstrahydro-5-«ethoxy-lf-propyl*2- • 
naphtalene-aaine and 1 ,2-di-('4*-chlorophenyl)-1 |2-dlaai no- ethane* 

A third compound suitable for resolving parahydroxyphenylglycine, 

35 which Is very important for the preparation of pharmaceutical pro- 
ducts, Is 1,3i2-dloxaphosporlnane, 5i5-dimethyl-l1-(2» ,^'-41ohlcro- 
phenyl)-2-hydroxy-2-oxide (compound 11 in Table I) which haa also been 
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found vary 3ultAble for r«3olving 1 ,2*<ll(U♦•ohlopophl^nyl)-l,2'-dlauBlQO- 
9thAn4l and l->phm7l-^^para«Betho)r7phen7l««th7lamine« 

Th«i unlTAraal uaability is further enhanced by the faot that a 
cholca can be nad*! fron a wide range of optically aotlve dloxaphos- 
5 phorlrwn«a. 

The InYontion vllX be explain«d in dotail vith rvformoa to thm 
folloving axafflplea. 
Example I 

Preparation of 1,3>2-dioxaphoaphorlnane, 5t5«'dimethyl«^«>(2'-chloro- 

10 phenyl )'*2«hydroxy-2*oxide. (Compound 9 in Table X). 

A solution of lUKO g (0.92 mole) of phoephoryl chloride in 250 ml 
of dichlaromethane vaa added o^er a period of 1 hour vith agitation to 
183.1 g (0.85^ mol^) of 1-(2'-chlorophenyl)-2,2-dlmethyl-1,3-<lihydroxy- 
propane in ^00 ml of dichloroaethane. The aixture vma heated with 

15 reflux for 4 hours and then ooncentrated by eraparatlon. The resulting 
residue was heated vlth agitation vith a solution of 100 g of aodim 
hydroxide (2.5 mole) in 1 litre of veter until a suhatantially dear 
liquid was obtained. The mixture, from which a granular substance 
rapidly separated, was cool«d to TO^C and nixad vith 290 ml of oon- 

20 centrated hydroohlorio acid. An oil forasd, which rapidly solidified. 
After filtering off the remaining liquid, washing with water and 
ether, followed by drying at SO^c, 201.6 g (0.729 mole) of the abore 
dioxaphosphorlnane was obtained, equivalent to an B5S yield. 
Sxample II 

25 Preparation of 1,3,2-dioxaphoflphorlnane, 5,5-dlmethyl-J»-(2»-' 

methoxyphenyl)-2-hydroxy-2-oxlde. (Compound 3 in Table I)# 

A mixture of 122 g (0.796 aole) of phosphoryl chloride in 250 ml 
of dlohloromethane was added over a period of half an hour with 
cooling to 163.5 g (0.779 mole) of 1-(2*-methoxyphenyl)-2,2-dlmethyl-1, 
30 3-dihydroxy-propane and 168.7 g (1«67 nole) of triethylanine in 350 ml 
of dlchloromethane. After 4^ hours* heating with reflux, the reaction 
mixture waa twloe extraoted with 750 ml of water. The water layers 
were extracted with 300 ml of dlchloromethane. 

All the dlohloromethane fractions were dried on sodium sulphate 
35 and concentrated by evaporation. The remaining oil was heated with a 
. solution of 88 g (2.2 mole) of sodium hydroxide in 800 ml of water 
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until a olsar solution foraidd. This solution ¥^3 cooled wd 250 ml of 
oonc«ntr«t«d hydrochlorio aold wna added at 40**C. The nuatilt waa an 
oil whicn solidified on further cooling. After remoTal of the liquid, 
wahlDg with water and ether, end drying 173.3 /C (0«637 of the 

5 above diompboaphortnane waa obtained. The yield ifas 
BxaMDle III 

Tha ooapounda 1,2,6,11,12,13 and 15 of Tsble I iter« prepared In 
the same vay aa in Bxampla I from the oorreaponding dlol, 
Sxaaole lY 

10 The oompounds 4,5,10 and 1U of Table I wera prepared in the wi»a 

way as in Sxawple II from the oorreaponding diol. 
Sxajttpla 7 

Preparation of 1,3,2-dloxaphoaphorinana, 5-bro»q-4-phenyl-2- 
bydroxy-2-oxida. (Coapound 8 in Table I). 

15 A mixture of, 18.5 g (0.121 mole) of phoaphoryl chloride and 50 ml 

of diohloroaethane was added orar e period of 15 mlautea to a mixtiire 
of 23.1 g (0.100 mole) of 2-bro«).1-phenyl-1 ,3-propanedlol, 18.1 g 
(0.229 Bole) of pyridine and 200 ml of dlohloro«ethana. The nixtnre was 
heated with reflux for 3 houra and waahad twice with 250 «1 of water. 

20 Tha water layers wera extracted with 150 ml of dlchloromethana, tha 
dlohloroMthaaa fractions were dried on sodlun sulphate and then con- 
centrated by eyaporatlon. The resulting residua was aixed with 12.5 g 
(0.313 mole) of sodium hydroxide and 200 ml of water and waa heatad for 
14 houra at a tempen-ature of 65 - 70^C. After cooling to 20^0 th<i 

25 resulting solution waa aoidiflad with 50 ml of concentrated hydro- 
chloric aold. Tha praeipltated didxaphosphorlaana was snoked off and 
washed with water and ether. The ylald waa 23.9 g (81.6 m »oXa) equiva^ 
lent to an 82} yield. 
Bxaaple YI 

30 ReaolutioQ of tba optical isomers of 1,3|2-<JloxaphosphorinAne, 

5,5-dimethyl*i*-(2'-ethoxyphenyl)-2whydroxy*2-oxide. (Compound 10 in 

Table I). 

A mixture of 115.»l g (0.403 mole) of tha raeamata of oompound 10 
and 68,0 g (0.407 mole) of (-)-parahydroxyphenylglycina was disaolTad 
35 with heating in 1400 ml of a I1I mixture of water and ethanol. The 

solution was cooled by leaving it at room tamperatura for 5 hours with 
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agitation and th« oooasi^nal addition of a««d erjatals. Thn 
dlAstftr«oaerle aalt whioh oryatallls^d out was filtiriid off and waan«d 
with 250 ml of wat«r* After drying tha vtiisht wma 66.8 g (a«1<47 moL<i) 
and th« optioal rotation [^3578 ^ -98 .3 • Tha yiald vaa 37%. 

5 Tha diaatereomflPic salt obtained In this way vas agltatad for 5 hours 
with a olxtura of 30 mX of oono^ntMtid hydrochloric aold and 300 ml 
of watar. Aftar filtration and drying, ^2.0 g (0,tU7 mola) of 
dioxaphoaphorinana with an optloal rotation (Klgyg s -60«9 vaa 
obtainad. Hydrolysis of tha filtrata rmaining aftar filtration of tha 

10 diaatareooario aalt, known as tha oain filtrata, yialdad 61.S g of 
dionphoaphorinana with an optioal rotation IKi^jS - 37«0. 
W.3578 ^•^^ haralnaftar in giran for C < 0.5 g par 100 al 
solution in methanol unlasa otharwisa atatad. 
Bjiaapla 711 

15 Kasolution of tha optioal isovara of U3r2--dioxaphoflphorinana, 

5t5-diBathyl-il-phanyl-2-hydroxy-2»oxida (Coapound 1 in Tabla I). 

A aixtura of 24.2 g (0.1 sola) of tha raoaaata of oonpound 1 and 
16*7 g (0.1 aola) of (-^)-*2*aBinO'-1-phenyl-1,3-propanadiol waa diaaolvad 
hy heating in 200 al of ethanol. Tha solution was oonoentratad by ara^ 

20 poration and 1K9 g of diastareoaerlo salt wao obtainad therefrom 
after cooling. The filtrate was further concentrated by evaporation 
and conbined with a mixture of 122 g (0,50>» mole) of raoamata of oom- 
pound ly 85 8 (0.509 mola) of (♦)-2«anino-1-phenyl-1»3-propanediol and 
450 ml of ethanol. After heating until dissolution, tha mixture waa 

25 cooled by leaving it at room taaperature for 12 hours with agitation. 
The precipitated salt was filtered off, washed with water and ether 
and dried. In this aeoond step, 1^6. 85 g of diasteraoaerio salt with an 
optical potatloB 6^3578 -15»7 was obtained. Another 31.7 g of 
dlastereoaeric salt with Ik3578 ' -11-2 was eryatallired out of tha 

30 washing liquids and the main filtrate by concentrating by eraporation 
and cooling to -15^C , and yielded 20.5 g of pure dlastereomerlo salt 
by reorystallixation with 80 ml of ethanol, Tha total production of 
crystallUed-out diastareomerlo aalt was 79.26 g (0.194 mola). The 
yield waa 32S- 

35 The 146.85 g of diastereomerio salt from the aeoond step were con- 

verted wltn a 100 J yield Into the free dlOMphosphorlnane by treatment 
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with 150 «1 of hydrochloric acid In 300 ml of wat,r. The optical rota- 
tion v« -60.1 (C^3578. C = ^' "^3°»'' 

th« r,«aiBing fUtrat, of the third step It vw PO««H»U 
aft,r ooneldera^le concentration by e^pcmtlon to filter of f . por- 
tion of -It i*»ich after hydrolyeie yi.!-* 32.86 g of dio^phoephorl- 

nana vltb KIsyS " 37.0. 

After further oonoentmtlon of the r.n«lnlrus flUrete. another 
portion Of ..It «. ohfined whloh after hydrolysis yielded .3.0 , of 
ro«phoaphorln«e with t^,n » ^ •2.9. RecrynfUl^tlon of he 
latter two portion. fro« . 3.1 -dxture of eth«ol end water yielded 
23.^7 , and 31.61 g reepeotlyely of p«rlfl«. dlo«phoephcrln««e with 
toCJsTfl ' ♦ «id 60.2 reapaotlvely. 

^""^"tt^lon of the optloel Isomers of 1 ,3.2-dio«Pho.phcrln^.. 
5 5,5-di^thy-»-(2'4'.dlohlorophenyl)-2-hTdroxT-2.o:ad.. (Co^d VI in 

"'"'VLur. of 285.5 « (0.918 of the dlo«pho.phorln.ne and 

155 . (0.939 -ole, of (-)..phadrla. was diaeolTed with he^ti- in 00 
Of ethanol. rt^ -clutioa w.3 oooled to 20<»c witb agitation. A^^ 
0 tlon v.. oontlnu^i for «»other 4 hoar, and then the ^xture wa. eft 
to .t«.d for 12 hours. Iftar filtration of the precipitate weehl^ 
with ether recrystalllzatlon fro« i»30 ml of ethanol and drying, 118.5 

¥Hm BAiB filtrate, after «vapormtloo or »x 

30 with ethar and drying, weighed 52.5 8 , -^.h 20 ml of 

rotation Co(1.t8 • Hydrolysis of this produot with 20 1 of 

r/rriorfo'!! in 180 «1 of w.ter ylald-d 32.. . C0.10, .ole, of- 
dloxaphoaphorlnane with lg(Jsi9 ' " 



35 



Pxaapia IJ. ^* 1 1 3-Hioxaoho8phorioane, 

Resol'itlon of the optical Isomers of 1,3,a-dioxap " 

"•"•^ 2-h7droTy-2-o<ld«. (Compound 9 in 

5,5-dlmethyl-«»-(2'cW.orophenyl)-2-hy4roTy * 

Tahla I). 
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A nlxtuM of 169.9 g (0.615 «ol«) of raoeaate of compound 9 and 
102.7 g (0.615 «ol«) of (-)-par*hydroxyph«nylgl7oln« was disaolvad with 
hMtmg in a mlxtura of 1030 «1 of 96J ftthanol and 800 ml of vafcar, 
Tha mlxtura waa coolad by laavlng It at room tamparatura with agita- 
tion and oo«»aional addition of sa*d eryatala. Agitation »aa than aon- 
tlnuad for 12 honra and tha praoipltated diasteraoaarlo salt waa 
flltarad off, vaahad with 300 «1 of vatar -nd driad. Th- production 
vaa 103. 6 g (0.23H «ol«), aqnlwlent to a 381 ylald. Tha optical rota- 
tion «aa - 95.7 

Tha rasttltiws dlastarao.ario salt waa hydrolyaad by agitating it 
for 6 hours with 105 ml of ooncantratad hydrootHorlo aoid and 465 «1 
of watar. Aftar filtration, washing with watar and drying, 58.8 g of 
dlox«phoaphorln«>a vara obtainad (91)1 yi«ld) with an optical rotation 

Tha main fiUrata aftar the traataant with para-hydroxyphanyl«lycina 
laft to stand for Z days «nd than agitatad for 7 hours with 150 ml 
of ooncantratad hydrochlorlo acid. Aftar auction filtration, washing 
«nd drying, 71.3 t ot dloxaphoaphorinana was obtainad with Cp<]578 * 
4. 118.9. 

Rasolution of tha optical laomara of 1 ,3,2-dioxaphoaphorinana, 
5,5-dl«athTl-«1.(2'-nitropbanyl)-2-hydroxy-2-oxlda. QCompound 2 in 

Tabla I). . 

A mixtura of 58.6 g (0.20* mola) of tha raca-ta of compound 2 and 
3i..2 g (0.205 .cla of (-)-parahydrcxyphanylglycln. wm. dlsaolTad with 
haating in 600 ml of a 111 -Ixtura of watar and abaolut. alcohol. Tha 
mi^tura was coolad by laaring it at room tamparatura with agitation 
and ocoasional addition of aaad crystals. Aftar 12 hours' agitation, 
tha praolplUtad diaatareomarlc salt was flltarad off. washad with 
vatar and drlad at T5«C. Tha ylald was W.5 g (89.2 «olo, W». Tha 
optical rotation of tha salt tOCl578 ' -353- 

39.95 g of tha rasultlng a«lt was agitatad for 7 hours with « »l of 
ooncantratad hydrochloric add in 135 -1 of watar. Tha pracipltatad 
dioxaphcsphorlnana was flltarad off and washed and aftar drying 
waighed .23.6 g (82.2 ■ mola, m) and 8x.J57a -''*3« 

Aftar tha traataant with p.ra-hydro,yphanylglyci«a tha main 
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flltrnta, afn«r deoonpoBltlon nlth hydrochlorto aoid, yl«ld«d 27 .T g 
of dloraphosphorinans with Ki^ys = ♦ '*09. RwystalliZJ^tlon gf 
ttita product with CH3OH yielded 17 .73 8 with IPCJ578 = ^^9. Ow 
6 g ftf th* dioxaphosphorlnatt* vlth ponitlvfl rotation w«p% adrtitlonally 
5 obtalnod after concentrating th« filtrate by afiraporation* 

It was found that the resolutions acoordlnii to Bxa»ples VI up to 
X are reversible, I.e. the optioal laoiaerB of the relevant aiaiBe oan 

separated with the relevant dloxaphoaphorloane • 
Sxaaple K 

10 Resolution of the optioal laoaors of phenylalanine with 

(-)-l ,3,2*dioxaphoaphorlnana, 5,5^<Jl««thyl-4-(2«^hloroi^enyl)-2- 
hydroxy-2-oxlde. (Cbapound 9 in Taole !)• 

A mixture of 8.80 g (31.3 a «ols) of the (-) font of the 
dioxaphosphorinane and 5.25 g (31*8 m aole) of phenylalanine raoeaate 

15 was dissolved with heating In 60 tal of water and 25 ml of absolute 

alcohol. The alxtur© was cooled by leaving it at rooa t««perature with 
agitation and the occasional addition of seed orysitals. After 51 
hours' agitation the preoipltate waa filtered off, washed with water 
and dried. The yield was 6.03 g (13.7 m mole) equivalent to a H3* 

20 yield. The t^isiS precipitate was -26.6. Of this product 5.87 

g (13.3 w mole) were hydrolyted by agitation for 7 hours with 7 «1 of 
concentrated hydroohlorio acid and 63 ml of water. The dioxaphosphori- 
nane re-liberated in this way was filtered off and washed and after 
drying weighed 3-5 g (12.7 « aole). This aeans that 95* was recovered* 

25 The filtrate waa dissolved in a mixture of 10 ■! of water and 5 «l of 
ethanol and neutralized with a dilute sodium hydroxide solution. The 
resulting precipitate consisted of 1.1 g (-^-j-phenyl-alanlna with 
KJ578 » + 3^.2 (C = U96, HgO). 

The renaming filtrate after conoentratlon by evaporation and purlfi- 
30 oatlon over a Dowex -H* column yielded another 0.75 g phenylalanine 
with C0CI578 « ♦ 32.8. 

The total yield was 1.85 g (H ^2 ■ e<?ui^*i«t to 8W. 

Example III 

Resolution of the optioal isomers of 1.phenyl-2-paraaethoxyphenyl- 
35 ethylamlne with 1 ,3,2.dioxaph03phoriflane, 5,5-dlmethyl-«-(2'-U* 
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-dlchlorophenyl)-2-hy«lroxy-2-oxl(l«. (Compound n la labia 1). 
A Btxtura of 12-5 g of th« Imjwrw nmXnm and g (46.6 ffl mole) of tha 

dto»phosphorlni«n« v»8 heated with 105 al of aathanol for 60 houra 
with agitation. ?roo th« mtxturo It was poaalbla to moov«p 8.1« « 
(15.1 m B0l4, 32J) of the dlastBWBWic 3«lt with K3578 = * 
thla product, 7.93 g w»r« agltat«d with 150 mi of 1H sodium hydroxide 
solution. After agitating th« suapenalon for 16 hours, 50 ml of 
chloroform w«r» added and aftar agitation for Mother half hour the 
solid was filtered. Prom this solid, which oonalsted of the sodium salt 
of the dloxaphosphorinanei the free aold oan be recovered .fter 
acidification. The filtrate, which consisted of two layers, was 
separatad by means of a separating funnel. The aqueou. layer was 
extracted with >»0 ml of chloroform and the chloroform layer wna washed 
with water. The chloroform fraotlons were dried, concentrated by ev«- 
poration and purified by Kugelrohr distillation at \25°C under « 
pressure of 0.03 « Hg. This yielded 3.05 g of colourless amine 
m mole) equivalent to 91* yield). The t«C3578 «• * 6'»-3 - 1.07, 

CH3OH). 
g->«« pla XIII 

Resolutloo of th« optical Homers of the udnm of B»«pl« m with 
(-)-1,3,2-dioxaphosphorlnane, 5,5-4i»«thyl-«l-(a»-methoxyphenyl)-2- 
hydroxy-a-oxlde. (Compound 3 in Table I). 

A mlxtura of 16. 8 g (61.8 m mole) of the dioxaphosphorinane and 
15.5 g of the impure amine was dissolTed with heating in a mixture of 30 
ml of 965 •thanol and 10 ml of water. After cooUng. by Iwrlng the 
mixture to stand for 12 hours with agitation, it was possible to filter . 
off 7.92 g (15.9 m mole) of diastereomerie -alt. the yield wma 26*. The 

optical rotation «J578 «• - '^-^^ °^ ""^^ "^'^ * 

t«tm<l for 5 hours with a solution of "I.O g of sodium hydroxide in 10Q 
1 of «ter. The Uquid was extracted twice with 50 ml of chloroform, 
washed with 50 ml of water, dried «id concentrated by evaporation. 
Kugelrohr distillation yielded 3.2 g (1^.1 - -ol«. Ti-" 

with C0(.3578 » -«3-8 <C ■ , „ 

Pre. the a,u.ous liquid remaining after extraction with ^''K'"'";-^^ 
was poseible to recover 1'..71 g of dloxaphoaphorinane after aoidifica- 
tion, e<iuivalent to an 88* yield. 
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13.83 I 15» " jg ^ „t„. 

— T r "» . ««' • * 

«riro«»l»rt. 1 , „ 4i,„pno.p«,rt- 

0.79T, 0.2" »r>"««.l«rto It- 71." — «»• 

5 S^W^I " «f ,.j.dl(»'-chloropl»»Tl'-'.'- 

S.p«.tlo4 .f tM «»o.l I.O.*. of 5.5..ji„tl.,l- 

, . Of t«, ~ ^^^^'^ „ f,. « 

^th .«>«• »■< ™ ' 83 e TO. 

,0 «.,™io »» -» w^'7» ; .^.^ 1. 50 - 

41Mt.w««^« "•• „^ .station KM «0»- 

^ „t.r. 25 ^ of ohlorofon. -r. t»» '"r* "* * ^ ,5 ^ 

f,. » ...r. "":tr/ .c: p„« 



(88> yield). 
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1. DloxaptioaphorlrMnda of the g«D«ral foraula I 



5 




I 
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in vhich: 

- H d^notoa a hydrtjgtn atom or a aatal or aoBoniim ion, 

-> HI and R2 dencta a b7dro9an atom, a halo^an atoa, an alkyl group 
15 having 1 up to U oarbon atoas, an aDcoxj group haTlng 1 up to 4 oar-» 
bon atoms y a nitro group or togather danota a Mthylana dloxy group 
and 

« R3 and danota a hydrogan atoa, a halogen atom, an alkrl group 
having 1 up to 4 carbon atoma or togathar danota a oyoloh^zyl group, 
20 ona at moat of the groupa R3 and M denoting a hfdrogan atoai« 

2. Dioxaphcsphorinanea aooording to olaim 1, haTlng tha ganaral for* 
aula I In vhiohi 

• R1 and R2 danota a hydrogen or ohlorine atom, a methyl « ethyl, 
methoxy, ethoxy or nitro group or together denote a 3«4«methylene 
25 diozy group and 

- R3 and M denote a hydrogen atoa, a ohlorine atom, a methyl group or 
together denote a oyolohexylgroup, one at moat of the groups 113 and 
R4 denoting a hydrogen atom. 

3. Dloxaphoephorlnanea aooording to olaim 1, having the general 
formula I in whlohf 

30 - R1 denotes a hydrogen or halogen atom at the para- position, 

R2 denotes a aethoxy group or ohlorine atom at the ortho-position 
and 

- R3 and R4 denote a methyl group. 

U. Optioally aotive isomers of the dioxaphoaphorinanes aooording to 
35 olaim 1. 
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5. Optically actlw Isomers of ths dlox«phoaphorli»n«« «oeop<llng to 
olalD 2« 

6. Optically aotl7« isomers of the dloraphoapborlnan^a Aooordlng to 
claim 3> 

7. A process for f.h« preparation of dioxaphonphorinanes accordlog 

to olaima 1, 2 or 3, oharaoterisad in that a dlol of the «enT«l formila 
II 



II 



In «hloh B1 «P to baTe the same meanings as In olaima 1, 2 or 3, la 
reacted with phosphoryl ohlorlda and the resultln« product is hydro- 
lyzed in an aDcallne medium. 

8 A process for the preparation of optioally aotlr. isomers of a 
dlo^phoaphorinane aeoordlng to olalw », 5 or 6, charaoterlsed in that 
tho correspoodin* rapmmabe is reacted in a aolrent with an optioally 
aotire aalno-compound to for. a diasterecmerlo salt Mhloh at least par- 
tially orrstallises out and a diaatereomerlo salt vhloh remains in 
eolation and after separation of the orystalllsad-out and dissolyed 
salts one or both salts are hydro lyxed. 

9. A process for separating the optioally aotlye Isomers of an 
aliito-oompound fro. the corresponding raoemaf. characterised In that 
the racemate la reacted with an optioaUy aotlTa dloxaphosphorlnane 
according to olal.8 4, 5 or 6 to for- a diaatereomerlo salt -hioh 
cryatalUMS out and a diaatereomerlo salt which remains in solution, 
the two salts are separated fro. one another «»<1 if aacessary hydro- 
lyzed. 

10, A process for separating the optical Isomers of para- 
hydroxyphenylglyome, characterised in that the raoemata of para- 
hydroxyphenylglycine is reacted with an optically active 
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dloxmphoaphorlnan* according to claim 6 to form a diaofc*?rfiomerlc ?ialt 
vhlon cryatallizits out and a dlastareonerle salt which rainains in aolu- 
tiont tha tvo salts ara saparatad from ona anothar and if nacasaary 
hydrolyzad. 

5 11. K prooass for saparatlng tha optical laomara of phanylalantna, 
charactarisad in that tha racaaata of phmylalanina la raactad with an 
optically actlva dloxaphosphorinana aooording to clala 6 to for« a 
diaataraomarlc salt whioh oryatalllz^a out and a dlaataraonarla aalt 
vhioh ramaina in solution ^ tha two salta ara aaparatad form ona another 

10 and if nacaaaary hydrolyzed* 

12. k procaaa for aaparatlng tha optloal iaoaara of l-phanyl-2- 
paraaethoxyphanyl-athylaffllna, oharaotariaad In that tha oorraapondln^ 
raoamta la raaotad with an optioally actlTa dioxapkcaphorlnana 
aoQording to claim 6 to form a diaataraonario aalt which cryatallizaa 

15 out and a dlaataracaerio aalt whioh ranalna in aolution, tha two aalta 
ara aaparatad from ona anothar and if nacaaaary hydrolyxad. 
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